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The presence of 2 forms of the concentric lamellar 
bodies was observed in the mesenchymal cells within 
dermal papilla of normal scalp anagen hairs. They are 
those composed of agranular membrane arrays in asso-
ciation with beta-glycogen particles (glycogen bodies) 
and those of smooth-surfaced endoplasmic reticulum 
(smooth-surfaced lamellar bodies). On rare occasions 
these 2 forms of the concentric lamellar bodies were 
simultaneously present within the same cells. Transi-
tional forms between the smooth-surfaced lamellar bod-
ies and phagosegresomal granules were also encoun-
tered. 
Concentric lamellar bodies (CLB) are cytoplasmic structures 
which are derived from the endoplasmic reticulum and which 
consist of paired membrane arrays. These CLB stand out from 
other cytoplasmic structures by virtue of specialized internal 
organization. The paired membrane arrays and alternating 
intermembranous cytoplasmic bands are arranged in a concen-
tric fashion around a central core that is filled with cytoplasm 
and a small number of organelles and inclusions. The CLB are 
classified into 3 distinctive forms. They are: (1) those composed 
of agranulai membrane arrays in association with beta-glycogen 
particles (glycogen bodies, GB), (2) those of smooth-surfaced 
endoplasmic reticulum (smooth-surfaced lamellar bodies, SLB) , 
and (3) those of rough-surfaced endoplasmic reticulum (rough-
surfaced lamellar bodies, RLB) [1]. The CLB have been ob-
served in a wide variety of cells from several species of animals 
[1-6]. The CLB do not appear to have been observed within 
the skin in general nor within the skin appendages in particular. 
During the course of work directed to the studies of ultrastruc-
ture of human scalp hairs [7,8], some data relevant to the CLB 
have been obtained. 
MATERIALS AND METHODS 
Human scalp hairs during anagen of the hair growth cycle were 
obtained from 11 normal volunteers of both sexes, ranging in age from 
10 to 56. The hair bulbs were ftxed in 4% glutaraldehyde with 0.1 M 
cacodylate buffer at pH 7.4 for 2 hr. After washing in the buffer, they 
were postfixed in 1% osmium tetroxide adjusted to pH 7.4 with caco-
dylate buffer con taining sucrose for 2 hr. Then they were dehydrated 
in ethanol, passed through propylene oxide and embedded in Epon 812. 
Ultrathin sections were cut on a Porter-Blum MT-2 ultramicrotome 
and were doubly stained with uranyl acetate and lead citrate. They 
were examined in a Hitachi HS-8E electron microscope operated at 50 
kV. 
RESULTS 
In electron microscopic examination of the samples from 4 
out of 11 subjects, both GB and SLB were observed within the 
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cytoplasm of the cells which were distributed in the anagen hair 
dermal papilla (Fig 1- 5) . Because of the absence of continuous 
basal lamina and of desmosomes, this type of cells could not be 
classified as epithelial nor endothelial cells, but might be con-
sidered mesenchymal in origin. 
The GB were cylindrical in 3-dimensional shape and their 
internal structure varied according to sectional levels. When 
sectioned at right angle to the long axis of the body, it was oval 
in shape (Fig 1). The paired agranular membranes were aligned 
in the form of onion-skin surrounding a central cytoplasmic 
core. The membrane complex consis~ed of alternating smooth-
surfaced cisternae and intercisternal cytoplasmic bands. Single 
rows of spheroidal particles identified as monoparticulate gly-
cogen (beta-glycogen) were disposed in the extra cisternal space. 
Saccular dilatation of the cisternal space occurred at irregular 
intervals along the membranes. The intracisternal cavity was 
seen to contain no morphologically detectable structure other 
than amorphous material of low electron opacity. In longitudi-
nal sections, the elongated and nearly parallel arranged arrays 
of the smooth-surfaced cisternae with the intervening beta-
glycogen particles were revealed (Fig 2 and 5). 
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The SLB in the mesenchymal cells were commonly found 
(Fig 3-5) . They were roughly ovoid in appearance and were 
large in size. They exhibited fluctuations with respect to the 
number of the lamellae assembled and with regard to the width 
of the intercisternal cytoplasmic bands. The membrane arrays 
were seen most commonly as closed concentric rings while 
others curved to form a horseshoe-like configuration. The cen-
tral core and the intercisternal cytoplasmic bands enclosed a 
variable number of the organelles and inclusions. When the 
SLB were appeared in pairs or in groups in one cell, the bodies 
occupied a large area rela'tive to the cell volume (Fig 3). A 
configuration suggestive of transformation of the SLB into 
phagosegresomes was found (Fig 4) . In rare instances, a SLB 
was present in association with a GB within the single cell (Fig 
5). In such circumstances, however, no clear transitional forms 
between the 2 were ever appreciated. 
DISCUSSION 
This study has demonstrated for the first time the presence 
of the CLB in the cytoplasm of the mesenchymal cells in dermal 
papilla of normal anagen scalp hair. In our laboratory, no 
similar data associated with catagen or telogen hair have been 
available. The hair dermal papilla is believed to play a para-
mount role in hair follicle maintenance and hair growth control 
[9-11]. We consider investigations to determine whether the 
CLB interact with the cyclic hair follicle activity worthy of 
further study. 
Three forms of the CLB including GB, SLB and RLB are 
known to occur in various types of cells from a wide assortment 
of animals which are normal, affected with disease or are injured 
in various ways by experimental procedure (1-6]. In no in-
stances, however, could consistent relationship between cell 
type and the form of the bodies be illustrated. The formation 
of the CLB could be a result from cell degeneration following 
cellular injury or indicate a recovery process rather than degen-
erative event. The paired membrane arrays are regarded as 
modified endoplasmic reticulum which was originally derived 
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FIG 1 and 2. Electron micrographs of cross (Fig 1) and longitudinal section (Fig 2) of glycogen bodies (G) observed in mesenchymal cells in 
anagen hair dermal papilla. Single rows of beta-glycogen particles are clearly seen in extracisternal cytoplasmic bands. C: enlarged cisternal 
cavity, f: filamentous structure, s: portion of a smooth-surfaced lamellar body (X 24,500). 
94 SATO ET AL Vol. 74, No.2 
FIG 3. Electron micrograph of a pair of smooth-surfaced lamellar bodies (S) within a single cell. Their outer periphery is enveloped by a 
membrane array (*) . a : artifact (X 24,500) . 
FIG 4. Electron micrograph of a mesenchymal cell containing a smooth-surfaced lamellar body (S), myelinoid body (M) and many phagosomal 
vacuoles (p) (X 19,000). 
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FIG 5. Electron micrograph showing the concurrent occurrence of a glycogen body (G) and a smooth-surfaced lamellar body (S) in a single 
mesenchymal cell (X 18,300) . 
from the rough-surfaced endoplasmic reticulum [1]. As regard 
to their possible functions, the GB are important in glycogen 
metabolism [3,5], and the SLB have a role in the enhancement 
of protein synthesis or secretory activity of cells [6]. 
It is now widely held that more than 2 forms of the CLB can 
occur in a given tissue or cell in pathologic and experimental 
conditions [1]. This also was demonstrated within the hair 
dermal papillae examined. The finding of the concurrent pres-
ence of the GB and the SLB in one mesenchymal cell does not 
appear to have been reported before. The last finding gives rise 
to a consideration as to whether all forms of the CLB share a 
common lineage, and whether the newly formed body remains 
persistently unchanged over an extended period of time or is 
ultimately to undergo sequential morphologic changes. In con-
nection with this, transitional forms between the SLB and the 
phagosegresomal granules have been regularly encountered in 
this observation. It seems likely that the SLB are precursors of 
the observed cytosegresomes. This assumption does not conflict 
with previous view that the SLB eventually elaborate auto-
phagic vacuoles and that they converted into secondary lyso-
somes known as myelinoid bodies or cytolysosomes [1]. 
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